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DECLARATION PURSUANT TO 37 C.F.R. 1.132 

1. I, Yoshikatsu KODAMA, do hereby declare as follows: 

I had Ph.D. from University of Tbkyo in 1978. Since April, 1978, I have been 
employed by GHEN Corporation- I have a full knowledge of the present invention 
and cited references. 

2. In order to demonstrate the patentability of the present invention, the 
following experiment was carried out. 

The animal used in this evaluation was "Cobb" which is a chicken breed. A 
broiler feed comprising Chick Start™ in an amount of 500 g / It was administered to 
pathogen free baby chicks until the chicks became 18 days old. Then a broiler feed 
comprising Chick Start™ in an amount of 250 g/ It was administered to the chicks 
until shipping. Chick Start™ is a product of GHEN Corporation which comprises 6-4 
X10 7 — 1,3X10* / 1kg (ELISA Titer) of the anti-chicken coccidiosis antibody of the 
present invention. As a positive control, a broiler feed comprising Salinomycin in an 
amount of lOOg / It was administered to baby chicks until shipping. Salinomycin has 
been widely used as an anti- coccidiosis agent. The result is shown in Table 1. 
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5900 
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6750 


6427 


95.2 


2.276 
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5550 


5269 


94.9 


2.52 


1.986 
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The farms were contaminated with E acerubulina, E. tenella and E . ma vim a 
Therefore, Chicks would be infected with the Eimeria species and would be affected 
with coccidiosis without agents such as Salininaicin. When Chicks are affected with 
coccidiosis, average weight and rate of maturity will greatly decrease, as a result, 
productivity will greatly decrease. 

It is demonstrated that the antibody of the present invention has an 
equivalent preventive activity against coccidiosis as compared to Sahnomycin. 
Salinomycin is known to have a good preventive activity against coccidiosis. 
Therefore, it is demonstrated that the antibody of the present invention can protect the 
uninfected chicks from coccidiosis- 

Although Salinomycin is effective as an anti- coccidiosis agent, it is considered 
to be toxic to human. In contrast, since the antibody of the present invention is a 
natural product, it is equally effective as an anti- coccidiosis agent but harmless to 
human. 

3. I further declare that all statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 

Date: This 27* day of November, 2006 



Yoshikatsu KODAMA 
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Review 



Poultry coccidiosis: recent 
advancements in control measures 
and vaccine development 

Rami A Dal lout and Hyun S Lillehqj f 

Coccidiosis b recognized as me major pgrgBte disease at poultry and U gauge d bv me 
ap.cornpiexan prorozoon smeria Cocddfosis seriously impairs the grewfh and feed 
uwrzchon oflntecteo animals remitting h loss of productivity. ConvenKonoj diseass control 

srrategies rely he avsy on cnemoprophylaids and, to a certain extent. Bye ^cc^el 

Compwea, thes e faorors .rtmcf tremendous economic losses to the wortd n^riiry - 

In eXCBSS Of U5S3 billion rwnimlh/ lr,~~~... .. ■ r . — 



Industry 



excess of us»3 billion gnnualry, meieosinfl regulations and bans on th^j^T 
anTraocCdFar drugs coupled with th e cmoctcrfed caste ft developing new druas rind 

^ ^I 1 ^ " eed "** dQV ^™"> °* ^roaches and Xrne^T 

S^^t ro /-gS^^ Th » P°P»r °frm ft- roVlew tho^current progress in 

undonrtanding the host Immune response to tfmena and discuss current and potential 
strategies being developed for coooidloslt control in poultry. 

Expert Reu. Va^cmes^X), 143-163 (200$) 

Avian coccidiosis is the major pteridc dis- 
ease ot poultry, with substantial cconomir 



burden cogting the industry Axi estimated 
worldwide annusd loss* of more than 



US53 billion [t^]. In-feed medication for pre- 
vention and treatment cont ributes a m*j or 
portion of those poses, and losses are also due 
to mortality; malabsorption, inefficient feed 
Jitdlization and impaired growth rate in broil" 
_crs, as yvcil as a temporary reduction of cgj* 
production in layers ft]. Good management 
practices and hygiene help in reducing the 
_?pread of cocridiosis, but prophylactic rnedT^ 
Cation and/or vaccination are absolute 
jcquitemencs Co control the disease. Coccidi- 
osis is caused by several apicompleiaji para- 
sites of the genus Eontria that infect the gut 
and are transmitted between birds via inges- 
tion of infective oocysts. Eimeria spp. possess 
a complex life cycle, comprising both sexual 
and asexual stages, are host- and infection 
site-specific, and their pathogenicity varies in 
birds of different genetic background (4-7]. 
Therefore, in the natural host, the immunity 
is species-specific, such that chickens 
immune to one species of Eimtria are suscep- 
tible to others. Understanding the interplay 



between the host and the parasites in the gut 
. is crucial for the design of novel control 
approaches against coccidiosis. 

Although natural infection with 
Eimeria s pp % induces immunity, vaccination 
procedures on a commercial scale have dem- 
onstrated limited effectiveness, and disease 
control remains largely dependent on routine 
use of anticoccidial drugs [6,9]. In recent years, 
several different live vaccines that are com- 
posed of either virulent or attenuated eoccid- 
ian strains have been commercially developed. 
Major disadvantages of live parasite vaccines 
are labor-intensive production and high cost 
due to the inclusion of multiple parasite spe- 
cies in the vaccine &]. Although live oocyst 
vaccines represent a limited 'but useful alterna- 
tive co prophylactic medication, a recom- 
binant vaccine composed of parasite anti- 
gerWanrigen-encoding genes that elicit 
coccidia-spccific immunity would be cmi- 
nendy preferable. Altough it may be 
cost-effecrive to produce recombinant vac- 
cines (proteins or DNA), the difficulties of 
identifying the antigens or genes that are 
responsible for eHciting protective Immunity 
and devising the most efficient delivery 
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Novel strategies tor coccidiosis control 



immunoitimukcory effects demonstrated [jkuwI. ODN 2006 
demonstrated strong stimulatory effects on rhirlmn macro- 
phages, as demonstrated by increased 11^6 secret ion, enhanced 
- NO release, uprcgulaicd cell-surraec marker expression and 
increased intracellular bacterial killing [is 53. In mammalian sys- 
tems, bacterial DMA displays impressive adjuvant action that 
influences UNA vaccination. Since their initial discovery US4], 
CpG ODNs have been demonstrated to play a role in host 
defense, both by enhancing innate immunity and stimulating 
T cells and inducing cytokines. The authors have recently used 
avian-stim ulating CpG ODNs to activate chicken innate immu- 
nity and enhance protective immune response against Salmonella 
and coccidia- Injection of CpG to 18-day-old embryos enhanced 
resistance against live coccidia challenge given after hatch [115]. 
Of four different ODNs tested, two CpG ODNs reduced oocyst 
shedding, demonstrating that CpG ODNs can amplify protec- 
tive response when administered with live vaccine. In thi« regard, 
when CpG ODN was co injected with a recombinant micro- 
neme protein (MIC2), ODN-injccted rhi^t> ? showed reduc- 
tion in shed oocysts and improved weight gain. Coadrninistra* 
tion of CpG ODN and MIC2 did not have an additive effect in 
reducing the oocyst output; however, it resulted m the highest 
and lowest antibody responses before and after £. tenella infec- 
tion, respectively [115]. Taken together, these studies demon- 
strated that CpG ODNs administered in ovo *nh^»yr innate 
immunity following Eimeria infections and the feasibility of 
using CpG ODNs as adjuvants for recombinant vaccines. 

Antibody-moctJatod enhancement of projection 
again*! coccidiosis 

Immunotherapy using whole antibody molecules or single chain 
fragments of the variable region (ScFv) with antigen-binding 
activity has been gaining interest as a potential itnrni&rtothjerapy 
against infectious agents. The main obstacle to the development 
of an antibody-based strategy against avian coccidiosis however, is 
the existence of many different Eimeria species. There are poten- 
tially two different approaches using antibodies against coccidio- 
V sis. One is to Jtfbduee hyperimmune scram* agSnit major immu- 
nogenic proteins of coccidia and passively administer it to 
1 8-»day*oJd embryos or to. reed it orally tr> young chicks at hatch. 
In a recent report* Nguyen and colleagues tested the protective * 
effect of chicken egg anarxxjy ,,Gg30 powder prepared from eggs . 
of laying hens that were- hypcrimmunized with purified 3-lE , 
recombinant protein irt a challenge model with E* acervulma and 5 
E. wrejla [la&j, fZhickeng fed standard diet supplemented with IgY 
powder containing anybodies against 3-1E were better protected 
against oral challenge with K tenella or E. acervulma oocysts 
compared with those fed standard diet supplemented with IgY- 
containing powder only. These results dearly indicated that, 3-lgT 
represents an important carpet antigen for coccidjqsis prevention, 
and rhfft passive immcmizarion 6f chjcken.^ -whh antigerbspecific, 
IgY powder is a promising method to confer protection against 
coccidiosis. Ari Other approach is to develop recombinant and- * 
bodies against protective epitopes. The authors have previously 
produced a ScFv fragment derived from the V R and V L genes 



encoding the 6D-12-G10 monoclonal antibody, which was reac- 
tive with an Eimeria, protein suggested to be involved in binding 
to a host cell receptor [186). The ScFv antibody was expressed in 
Escherichia, cols and the recombinant gene product bound whole 
parasites [1*7] by immunoblor, immuno fluorescent assay (IPA) 
and enzyme-linked immunosorbant assay (EUSA). Chickens fed 
recombinant ScFv antibodies showed reduced fecal oocysts upon 
challenge infection with live coccidia [LTLLEHOJ hs, unpublished 
DATA]. Using si milar approaches, the author? also generared other 
ScFv antibodies detecting coccidia proteins nsa). like the native 
monoclonal antibodies from which they were derived, these 
recornbinant antibodies showed binding activity again st Eimeria 
antigens and were secreted at 5 mg/1 into culture medium, indi- 
cating that soluble, stable and functional chicken ScFv can be 
produced in large volume. Although the role of antibodies pro- 
duced during natural infection is debatable, antibodies generated 
against specific epitope of coccidian parasites can be used to 
reduce parasite invasion and have been demonstrated to be bene- 
ficial against coccidiosis infection [19,1*5]. The ability to generate 
an unlimited amount of soluble land functional recombinant 
ScFv antibodies will facilitate the investigation of their potential 
therapeutic value in passive immunotherapy against avian coccid- 
iosis. Meanwhile evidence that antibodies in dietary supplements 
could protect against infection opens a new door for novel 
immunotherapy strategies against coccidiosis. Moreover, given 
the limited information concerning the nature of protective anti- 
gens of Eimeria, these antibodies will be an important tool for 
affinity Isolation of potential Eimeria subunk vaccines. 

MusfotGvmz a their extracts protect against poultry coccidiosis 
Mushrooms and their extracts have recently gained significant 
attention in medical research due to their irrrmunoenhancuig 
effects and demonstrated potential in promoting health [169], 
Lately, there has been a growing interest in lectins, specifically, 
largely due to the discovery chat some lectins induce various 
important biological activities including irnmunomodulation. 
The authors recendy Investigated the potential effects of a 
mushroom lectin (FFrL), extracted from Fomitella fraxin ea, in 
inducing immuxio protection in broiler chickens against an 
Eimeria challenge [DALLOUL ba. luxehoj hs, lee J*s. LE£ s-h, CHUNG 
K£. UNPUBLISHED DATA], Growth performance of E aeervulina- 
Infected chickens was improved by injecting the FFrL into 
18-day-old embryos, as best naanifested by higher weight gains 
over the infected control birds. FFrL-treated chickens also dem- 
onstrated reduction in oocyst shedding after infection with live 
parasites, an indication of improved resistance to coccidiosis. 
Therefore, this lectin offers a promising means of controlling 
coccidiosis/ especially when coupled with in ava delivery. Other 
mushrooms and their extracted polysaccharides were also shown 
to have immunoenhaiictng potential in chickens and in vh>o 
protective efxects against E. lenelk infection 1190-192]- These 
mushrooms and their extracts showed promise in altering bacte- 
rial activities and composition in chicken ceea. The polysaccha- 
ride extracts showed a slighdy significant effect on growth per- 
formance, but had no effects on weights of immune and 
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